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Preface 
I would not be the person I am today without my dad’s constant support, love, 
encouragement, and his belief that I could achieve absolutely anything I put my mind to. To my 
family’s deep sadness, he passed away very suddenly from cancer when I had just turned 20 and 
started my junior year of college. I found myself reeling from the loss and wondering if things 
could have turned out differently. I have no idea the effect that my dad’s diet high in processed 
foods, low in nutrients, and inactive lifestyle had on him getting cancer, but from a purely logical 
standpoint, I know that it can’t have helped. To make a long story much shorter, the sudden loss 
of my dad eventually led to my passion for eating a healthy, balanced diet and leading an active 
lifestyle.  
At some point in the last few years after I embarked on a quest to learn about the effects of 
what we eat on the health of our bodies, I learned about the existence of areas called food deserts. 
Food deserts are low-income areas without local access to healthy, affordable foods like fruits and 
vegetables. I was appalled – in a developed country like the U.S., how is it even possible for areas 
like that to exist? Eating a healthy diet is linked to so many positive health benefits, most notably, 
a longer life span. Even though I know most Americans don’t eat enough fruits and vegetables, it 
struck me as almost evil to deprive large groups of people of even the opportunity to eat well based 
simply on where they live. 
Once I started my year in graduate school in the Center for Medicine, Health, & Society, I 
learned all about the social and historical forces that led to the creation of these areas, which only 
furthered my interest in the topic and my passion to do something, anything about it, even if for 
this year I would just write about it – and that’s when I decided to write my Master’s thesis on the 
topic. The more I read, the more I realized that while there has been some research and several 
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policy attempts to help people who live in these areas, I couldn’t find any articles that summarized 
all these interventions to get everyone on the same page moving forward. This is an absolutely 
crucial next step because we don’t have time to waste by designing and testing interventions that 
don’t work. People’s literal lives and health are on the line.  
It is my sincere hope that this thesis is a launching pad for a career spent fighting for 
structural level change so that all people regardless of their socioeconomic status have not only 
the opportunity, but also the necessary skills and motivation, to pursue a healthy lifestyle so they 
can live for as long and as happily as possible.  
 
vii 
 
Table of Contents 
DEDICATION ............................................................................................................................. ...  
ACKNOWLEDGEMENTS ..........................................................................................................  
PREFACE ............................................................................................................................. ...........  
LIST OF TABLES .......................................................................................................................  
LIST OF FIGURES .......................................................................................................................  
LIST OF ABBREVIATIONS ........................................................................................................  
INTRODUCTION ....................................................................................................................... ...  
  Social & Historical Context .................................................................................................  
  Background ..........................................................................................................................  
  Significance ....................................................................................................................... ...  
   Paradigm Shift: Social Conditions as Fundamental Causes of Disease ..................  
  Theoretical Foundations .......................................................................................................  
   Social Ecological Framework ..................................................................................  
   Social Cognitive Theory .........................................................................................  
  Research Gap ................................................................................................................... ...  
METHODS ............................................................................................................................. .......  
  Objectives ........................................................................................................................ ...  
  Data Collection ...................................................................................................................  
  Grouping .......................................................................................................................... ...  
  Analysis ..............................................................................................................................  
RESULTS ......................................................................................................................................  
DISCUSSION ................................................................................................................................  
   Individual Level ..................................................................................................................  
    Application of Social Cognitive Theory .................................................................  
     Individual-Level Component of Multilevel Interventions .................................  
     Single-Level Individual Interventions .............................................................  
   Interpersonal Level .............................................................................................................  
   Organizational Level ..........................................................................................................  
   Community Level ............................................................................................................... 
    Natural Experiments ...............................................................................................  
Application of Social Cognitive Theory ..........................................................  
Mobile Markets, Farmers Markets, & Corner Stores ............................................  
Application of Social Cognitive Theory ..........................................................  
Public Policy Level .............................................................................................................  
Supplemental Nutrition Assistance Program .........................................................  
Application of Social Cognitive Theory .................................................................  
Multilevel ...........................................................................................................................  
Theoretical Applications ........................................................................................  
CONCLUSION .............................................................................................................................  
   Limitations ..........................................................................................................................  
   Implications for Future Work .............................................................................................  
   Final Statement ...................................................................................................................  
REFERENCES .............................................................................................................................  
ii 
iii 
v 
viii 
ix 
x 
1 
2 
3 
6 
7 
8 
9 
11 
14 
15 
15 
16 
18 
19 
22 
24 
24 
25 
25 
27 
28 
29 
29 
30 
31 
32 
33 
34 
34 
35 
37 
37 
40 
40 
42 
44 
46 
 
 
viii 
 
List of Tables 
Table             Page 
1. Articles included in the literature review sorted by level of the Social Ecological 
Framework and intervention type .................................................................................... 22 
 
 
 
ix 
 
List of Figures 
Figure              Page 
1. U.S. Food deserts as defined by the USDA (USDA, 2017) ................................................  
2. Levels of the Social Ecological Framework (Glanz, 2016) ................................................  
3. Model of Social Cognitive Theory (Gill-Bailey, Bertram, & Cabiness, 2016) ................  
4. Illustration of articles sorted by level of Social Ecological Framework and success .......  
5. Model of Social Cognitive Theory applied to healthy eating in food deserts ..................  
4 
9 
12 
23 
26 
x 
 
List of Abbreviations 
F&V  Fruits and vegetables 
SCT  Social Cognitive Theory 
SEF  Social Ecological Framework 
SES  Socioeconomic status 
SNAP  Supplemental Nutrition Assistance Program 
USDA  United States Department of Agriculture 
1 
 
Introduction 
Social scientists coined the term “food desert” in the 1990s to describe low-income areas 
without local access to healthy food (Beaulac, Kristjansson, & Cummins, 2009). Since then, 
researchers have studied how best to define them and what can be done to help people who live in 
these areas gain access to and increase consumption of healthy foods. Not eating enough fruits and 
vegetables (F&V) is associated with many negative health outcomes, and so the continued study 
of food deserts and the identification of effective interventions to improve access to and increase 
consumption of healthy foods like fruits, vegetables, and whole grains is crucial.  
The research question that this thesis explores is the following: What accounts for the 
effectiveness of interventions in food deserts, and moving forward in this field, how can 
researchers use leading ecological frameworks and psychological theories of health behavior 
change to design interventions in this field with the greatest chance of success – success in this 
case being the long-term maintenance of increased consumption of healthy foods like F&V. 
To address that question, this thesis reviews food desert interventions for how successful 
they were at increasing the consumption or sales of healthy food in the study population. 
Grounding the analysis in the Social Ecological Framework (SEF) and Social Cognitive Theory 
(SCT), possible explanations are offered for the success or failure of previously implemented and 
tested food desert interventions. Based on interventions that have been successfully implemented 
in food deserts, and on the predictions of SEF and SCT, this thesis concludes with suggestions for 
designing future interventions that have the greatest chance of success at improving access to and 
consumption of healthy food among residents of food deserts and other low-income populations 
in the U.S.  
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Social & Historical Context 
In order to best conceptualize the problem of food deserts, it is essential to understand what 
led to the creation of these areas by examining the social and historical context of the problem. 
Every inequality in American society is stratified by race and class, including food injustice. 
Consequently, the existence of poorly resourced areas like food deserts is related to many other 
pervasive social injustices. 
Due to their beginnings in this country as people who were brought here forcibly and 
enslaved, valued only as the property of their “owners”, African Americans have never been in a 
privileged position in America. They have experienced systemic injustice here for centuries; for 
the present purpose of understanding how this has led to the existence of food deserts, it is most 
important to observe the state of race relations in the early- to mid-twentieth century.  
One manifestation of institutional racism were policies that enforced residential 
segregation, which forced African Americans to continue living in low-quality, poorly resourced 
areas. In the 1930s – 1960s, the Federal Housing Association denied mortgage loans to individuals 
living in areas that they often falsely deemed as “hazardous” (Lockwood, 2018). This practice, 
known as redlining, trapped people in these areas and kept them from moving into nicer, 
predominantly white, neighborhoods. Because of institutional racism, black people were much 
more likely than white people to live in areas that were actually hazardous as well as the areas 
falsely declared to be hazardous (Lockwood, 2018). Redlining prevented the African Americans 
who lived in these districts from purchasing and owning homes. Owning a home is one of the most 
effective ways to build wealth, and so consequently, the practice of redlining set off a chain of 
events that increased the racial wealth gap, discouraged businesses from opening in these areas, 
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caused red-lined districts to become even more poorly resourced, and contributed to the existence 
of what are now called food deserts. 
Today, predominantly African-American neighborhoods have fewer healthy food options 
compared to areas with a lower percentage of African-American residents (Lewis et al., 2005), and 
compared to even the most impoverished white neighborhoods, African-American neighborhoods 
are still 1.1 miles further from the nearest supermarket (Zenk et al., 2005). And even in these 
supermarkets, while prices may be comparable to supermarket prices in predominantly white 
neighborhoods, the food is often of poorer quality (Block & Kouba, 2006). There are clear racial 
and socioeconomic disparities in access to healthy food, and so the continued study of food deserts 
will not only benefit all people who live in these areas but will be one more step on the path towards 
addressing racial injustices and fighting for racial equality in all areas of life, including food. 
 
Background  
Understanding the societal forces that led to unequal distribution of resources among 
income and racial groups and contributed to the existence of impoverished areas like food deserts 
provides valuable background information to understand the current state of the problem.  
One of the primary areas of research in this field is how to best define and conceptualize 
food deserts, and one of the main critiques by researchers was that until 2015, the official food 
desert definition by the United States Department of Agriculture (USDA) was categorical, not a 
gradient (USDA, 2012). In order to be officially categorized as a food desert, census tracts had to 
have a poverty rate above 20%, and more than 33% of the population had to live more than one 
mile from a supermarket or major grocery store (this distance rose to 10 miles for rural areas) 
(Spears, Powell, & Yang, 2014). The map in Figure 1 below is based on this definition. 
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Figure 1. U.S. Food deserts as defined by the USDA 
Source: USDA, 2017 
 
However, the USDA appears to no longer classify food deserts categorically. There is no 
official definition on their website anymore, and instead, features an interactive tool called the 
Food Access Research Atlas that allows users to understand three of the defining features of food 
desert census tracts; poverty rate, distance to the nearest grocery store, and household vehicle 
access (USDA, 2017). Users can look at the map of the whole country or click on individual census 
tracts to learn how many people in that area are low-income, live at varying distances from grocery 
stores, and how many households have access to a vehicle. 
This is an important conceptual shift by the USDA because while living one mile away 
from a supermarket in an urban area may be a reasonable shopping distance for some people, it 
may not be a reasonable distance for someone without access to a vehicle, the elderly, or people 
with disabilities (Spears et al., 2014). Some issues remain to be worked out with how the USDA 
officially conceptualizes food deserts, but that is beyond the scope of this thesis. For purposes of 
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this project, food deserts are low-income areas, defined as 20% or more of the population living 
below the poverty level, with a lack of local access to healthy food (access is measured by varying 
distances depending on if a census tract is urban or rural). 
As of 2015, an estimated 19 million of 39.4 million individuals living in low-income, low-
access census tracts, or 6.2 percent of the total U.S. population, had limited access to a grocery 
store using the previous official definition of access – one mile for urban areas, 10 miles for rural 
areas (Rhone, VerPloeg, Dicken, Williams & Breneman, 2015).  
About 15% of households in food deserts have no vehicle available to them (Dutko, Ploeg, 
& Farrigan, 2012), and car ownership aside, the cost of time and gas to travel to another town for 
food is too high for some residents. As a result, people who live in food deserts often resort to 
shopping at corner stores, sometimes referred to as bodegas, which are small stores that in addition 
to other household items sell a variety of mostly high-calorie, high-fat foods in the grocery section 
(LeClair & Aksan, 2014).  
The prevailing term used to describe under-resourced areas without local access to healthy 
food options is food desert, as defined above, but other terms are also gaining popularity in this 
field – the newest one being food swamp. Food swamps are areas with a high density of 
establishments selling high-calorie fast food and junk food relative to healthier food options 
(Khazan, 2017). In food swamps, at least four unhealthy options exist for every healthy option – 
healthy options including grocery stores and supermarkets, unhealthy options including corner 
stores and fast food restaurants (Khazan, 2017). This is a newer area of research, but there is 
thought to be significant overlap between areas considered food deserts and food swamps. 
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Significance 
The 2015–2020 Dietary Guidelines for Americans recommend that adults eat 1.5-2.0 cups 
of fruit per day and 2-3 cups of vegetables per day (Burwell & Vilsack, 2015). Although most 
Americans regardless of if they live in a food desert do not meet these recommendations, what is 
important in this context is the matter of choice, as many residents of America’s food deserts do 
not even have the option to eat healthy foods like fruits and vegetables (Lee-Kwan, Moore, Blanck, 
Harris, & Galuska, 2017). Research in self-determination theory, a theory that emphasizes innate 
psychological needs (Deci & Ryan, 1985), has provided support to show that when these innate 
needs are met, people experience enhanced self-motivation and mental health (Ryan & Deci, 
2000). When these needs are thwarted, individuals may experience diminished motivation and 
well-being (Ryan & Deci, 2000). In food deserts, not only do people not have easy access to 
healthy food, but their food choices overall are severely limited. According to self-determination 
theory, the lack of freedom to choose healthy food could have negative effects not only on their 
physical health, but on their mental health as well. 
Lee-Kwan et al. (2017) found that although most Americans do not eat enough fruits and 
vegetables, a greater percentage of people with high SES met the recommended daily F&V intake. 
Eating enough F&V as part of a balanced diet is critical because this has been shown to reduce the 
risk of several chronic diseases, such as cardiovascular disease, type 2 diabetes, some types of 
cancer, and obesity (Kaur & Kapoor, 2001). A diet high in healthy foods like fruits and vegetables 
can also keep blood pressure lower, promote gastrointestinal health, and improve vision (Harvard 
School of Public Health, 2019). In fact, even a one portion increase in daily consumption of F&V 
has been correlated with a 4% lower risk of coronary heart disease, a 6% lower risk of stroke, and 
a 14% lower incidence of diabetes (Carter et al., 2010; Joshipura et al., 1999; & Joshipura et al., 
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2001). Most importantly, consuming plenty of fruits, vegetables, and whole grains as part of an 
overall healthy diet can increase one’s odds of living a longer, more satisfying life (Harvard 
Medical School, 2019). 
Paradigm Shift: Social Conditions as Fundamental Causes of Disease 
Health has been traditionally understood as a product of the interaction between genetics 
and lifestyle choices. Conceptualizing health in this way makes it easy to blame individual people 
for being unhealthy and shame them for not making healthier choices. A paradigm shift occurred 
in the mid-1990s when Link & Phelan (1995) popularized the idea that genetics and lifestyle 
choices were not the sole determinants of health. Rather, they argued in their landmark paper 
“Social Conditions as Fundamental Causes of Disease” that social conditions such as SES, race, 
gender, and social support directly influence health because these conditions impact access to 
resources that ultimately affect health (Link & Phelan, 1995).  
For example, consider a woman living in a low-income area like a food desert who may be 
at risk for developing type 2 diabetes. Link & Phelan (1995) would argue that her situation must 
be contextualized by examining the social conditions in her life that put her at risk for developing 
type 2 diabetes in the first place. Maybe she is someone who works three jobs in order to support 
her family and therefore does not have time to exercise; could not afford a gym membership even 
if she had time; cannot safely walk or run alone in her neighborhood because it is a high-crime 
area; and does not have a car and so has to shop at her local corner store where few healthy foods 
are stocked to choose from.  
On the surface, it is easy to say that a lack of exercise and poor dietary choices cause this 
woman to be at risk for developing type 2 diabetes. However, when examining her situation 
through the lens that Link & Phelan suggest, it becomes clear that the social conditions of her life 
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are the root cause of her risk, not her lifestyle choices. It is crucial to recognize this difference in 
order to shift intervention research away from individually-based interventions toward broad-
based societal interventions that recognize and remove environmental barriers to making healthy 
choices. Once these barriers are removed, individually-based intervention strategies that empower 
individuals to make healthier choices in their environments are more appropriate.  
The continued study of food deserts is incredibly important because all people regardless 
of socioeconomic status (SES) should have equal opportunity and ability to purchase healthy foods 
like fruits, vegetables, and whole grains that will nourish and promote their body’s health.  
 
Theoretical Foundations 
According to Karen Glanz in her textbook Social and Behavioral Theories, “A theory is a 
set of interrelated concepts, definitions, and propositions that explains or predicts events or 
situations by specifying relations among variables” (2016, p. 4). Frameworks are similar but 
slightly different; Glanz et al. (2015) defines a framework as: “A structure that elicits a 
hypothesized set of relationships among constructs and one or more behavior(s) or environmental 
factor(s) leading to health outcomes” (p. 359). The main difference is that theories can be used to 
explain and predict behavior whereas frameworks are used more conceptually to understand the 
nature of a problem. 
Theories and frameworks are essential to health research because not only can they help 
explain human health behavior, but they can also guide the design of interventions to most 
effectively influence and change human behavior to better promote overall health and well-being 
(Glanz, 2016). Without a guiding theory, the structure of and vision for a study is unclear (Grant 
& Osanloo, 2014).  
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In this thesis, the Social Ecological Framework was chosen to conceptualize how 
individuals interact with and are influenced by society, and Social Cognitive Theory was chosen 
to understand the conditions under which individual health behavior is most likely to actually 
change. These are two of the four most widely accepted and implemented theoretical models in 
health behavior, used in many publications by multiple authors over the course of the past two 
decades (Glanz, 2016). Consequently, this thesis enters that conversation and contributes to a large 
body of research on these two theoretical models.  
Social Ecological Framework  
Although more than a dozen different ecological models used in health research consider 
upstream influences on individual behavior, throughout this thesis, the Social Ecological 
Framework was chosen to conceptualize the problem of food deserts and guide the evaluation of 
which levels are most important for food desert interventions (Glanz et al., 2016). This framework 
was chosen because as Figure 2 below demonstrates, it takes into account the many spheres of 
society that influence health behavior. Additionally, the SEF was designed to guide health behavior 
change interventions, so it can be easily applied to the current study (Glanz et al., 2016). 
 
Figure 2. Levels of the Social Ecological Framework 
Source: Glanz, 2016 
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According to the SEF, as social creatures, all people are nested in a series of hierarchical 
societal levels, starting at the level of the individual, and then ascending to the interpersonal, the 
organizational, the community, and lastly to the highest level of society, public policy (Glanz, 
2016). In this framework, the degree to which an environment promotes or hinders health is 
understood as the cumulative and interactive impact of factors at each of these levels on 
individuals’ mental, physical, social, and emotional health (Stokols, 1996). Health outcomes, 
therefore, are a product of much more than an individual’s behavior. The greatest strength of the 
SEF is that it considers everything in an individual’s environment that ultimately determines, or at 
the very least influences, their behavior. Although it is not yet known exactly how factors at each 
level interact to promote or hinder behavior, healthy behaviors are thought to be most facilitated 
when factors at all levels of the SEF support the enactment of any given health behavior (Canadian 
Public Health Association, 1986).  
The Social Ecological Framework is particularly relevant to this thesis because to 
understand any health behavior – in this instance, the foods people eat – it is essential to understand 
the structures that shape it, and there are structures at every level of the SEF that influence the food 
people eat. At the individual level, each person has their own preferences and purchasing habits. 
Food is also inherently social, and so what people eat is affected by the types of gatherings and 
parties they attend and what food they see their friends and family eat. The organizational level of 
the SEF encompasses places like schools and workplaces, and the food environment and culture 
of these places can have an enormous impact on what people eat because of how much time people 
spend there. Several community-level factors affect food environments, such as the density of 
grocery stores, farmers markets, corner stores, and fast food restaurants; and the public 
transportation system (for people in food deserts who wish to travel elsewhere to purchase healthy 
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foods). Finally, at the highest level of this framework, many policies affect what people eat. 
Examples include agricultural subsidies for foods like soy, wheat, and corn but not fruits and 
vegetables (making healthy foods more expensive than processed foods), as well policies within 
the Supplemental Nutrition Assistance Program (SNAP), a federal program that provides a hunger 
safety net for those who need it.  
Food is an essential, social, pleasurable, and complicated part of daily life. On average, 
people make 200 decisions about food every single day – and every time someone eats, they have 
the opportunity to impact their health positively or negatively (Wansink & Sobal, 2007). Whether 
or not people are consciously aware of it, these decisions are the product of influences at all five 
levels of the Social Ecological Framework, not just their individual choices at the moment of 
eating. In order to achieve lasting behavior change, the food environment at all five levels of the 
Social Ecological Framework must be changed to ultimately facilitate healthy behavior at the 
individual level. 
Social Cognitive Theory  
While the Social Ecological Framework is most useful for understanding influences on 
health behavior at every level of society and designing interventions to target these many 
determinants, Social Cognitive Theory is most helpful for predicting behavior at the individual 
level (Glanz, Rimer, & Vizwanath, 2015). SCT was a revolutionary theory at the time Bandura 
was developing it because in the 1970s, most people believed that behavior was either totally 
determined by forces outside one’s control, or it was completely determined by one’s own self-
control (Glanz et al., 2015). SCT was one of the first behavior change theories to recognize that 
human beings are not mindless automatons responding to stimuli, but cognitive beings who make 
choices that are influenced by the complexity of their surroundings (Bandura, 1977).  
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Figure 3. Model of Social Cognitive Theory 
Source: Gill-Bailey, Bertram, & Cabiness, 2016 
 
There is a large body of scholarship on Social Cognitive Theory, and while there are many 
facets of SCT, the most central concept is reciprocal determinism. As Figure 3 above 
demonstrates, Bandura theorized that reciprocal determinism is the interaction of cognitive factors, 
environmental factors, and behavioral factors to influence individual behavior (Gill-Bailey, 
Bertram, & Cabiness, 2016). This theory has been extensively applied in health behavior change 
research because reciprocal determinism takes into account the complexity of an individual’s 
environment in promoting or hindering decisions they make to improve their health.  
Central to reciprocal determinism is the cognitive factor of self-efficacy, which Bandura 
defines as “a personal judgment of how well one can execute courses of action required to deal 
with prospective situations” (Bandura, 1982, p. 122). Put simply, self-efficacy is synonymous with 
confidence. Self-efficacy is by far and away the most validated, most tested construct of health 
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behavior research because to engage in a health behavior, one must have the self-efficacy to do it 
(Glanz, et al., 2015). It is possible for someone to have many behavioral, cognitive, and 
environmental factors that facilitate behavior change but still lack self-efficacy – however, the 
prediction of SCT is that the more factors are in place to facilitate behavior change, the more self-
efficacy an individual has to change that behavior. One of the best ways interventions can increase 
participants’ self-efficacy is to practice engaging in a certain behavior. The more practice someone 
has, the more skills they gain, which leads to increased self-efficacy for engaging in that behavior.  
The last important construct from Social Cognitive Theory that the current study applies to 
understand why some interventions worked and some did not is another cognitive factor, outcome 
expectations. Outcome expectations are exactly what they sound like; what an individual expects 
to be the outcomes, physical or social, of enacting a specific behavior (Glanz, 2015). Outcome 
expectations can be short-term or long-term, positive or negative. Outcome expectations about any 
particular behavior can vary significantly from person to person, which partly accounts for 
variation in all behaviors. 
For example, consider healthy eating. One person might have a negative short-term 
outcome expectancy of eating healthy; they perceive healthy foods as tasting bad, and this 
decreases their likelihood of eating fruits and vegetables because humans typically engage in 
behaviors they believe will benefit them in some way, and eating foods perceived to be distasteful 
does not benefit this person in the short-term. Another person might have a long-term positive 
outcome expectancy; eating healthy will help them live longer, so they consume a diet high in 
fruits and vegetables to work towards this long-term goal. Improving positive outcome 
expectations is critical for health behavior interventions because even if someone has a very high 
level of self-efficacy for engaging in a particular behavior because of all the environmental, 
14 
 
behavioral, and cognitive factors enabling that action, if that person does not expect to benefit from 
this behavior in a way that they value, they may still not engage in it. Because of this, increasing 
positive outcome expectations is arguably the most important aspect of health behavior change 
interventions.  
Behavioral, environmental, and cognitive factors all interact in the process called reciprocal 
determinism to influence an individual’s behavior. Of all these influences, the cognitive factors of 
self-efficacy and outcome expectations are two of the most important. To increase the likelihood 
of engaging in any particular behavior, an individual must have positive outcome expectations of 
that behavior and enough self-efficacy to enact it.  
 
Research Gap 
Since the concept of food deserts emerged in the U.K. in the 1990s, research in this field 
has been on the rise in developed countries like the U.S., the U.K., and Canada (Beaulac, 
Kristjansson, & Cummins, 2009). Researchers have studied how to best define food deserts 
(examples including Ploeg et al., 2009; Dutko et al., 2012); how to map them (examples including 
Pearce, Witten, & Bartie, 2006; LeClair & Aksan, 2014); and review articles summarizing what 
had been discovered in the field up until that time (examples including Beaulac et al., 2009; 
Walker, Keane, & Burke, 2010).  
As the body of research on these topics has increased and solidified public understanding 
of the extent and scope of the problem, interventions to address the issue have been implemented 
and their success measured. While there have been many of these interventions, a review of the 
literature reveals a lack of theoretically-based literature reviews of these interventions to determine 
why some were successful, some were not, and how to use that knowledge to develop maximally 
effective interventions in the future. The current study aims to fill that gap.   
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Methods 
Objectives 
As originally stated in the introduction, the research question that this thesis explores is the 
following: What accounts for the effectiveness of interventions in food deserts, and moving 
forward in this field, how can researchers use leading ecological frameworks and psychological 
theories of health behavior change to design interventions in this field with the greatest chance of 
success – success in this case being measured as the long-term maintenance of increased 
consumption of healthy foods like fruits, vegetables, and whole grains.  
A literature review was chosen as the most suitable method for investigating this question 
because there has not yet been a literature review conducted of food desert interventions. In order 
to most effectively continue research in this field, it is essential to look back at what has already 
been done to understand what accounts for the success of previously tested interventions, so that 
moving forward, interventions can be designed that have the greatest chance of success. 
The first objective of this thesis was to conduct a thorough literature review of food desert 
interventions. Once the literature was gathered, all articles were sorted by level of the Social 
Ecological Framework they intervened on and if they were successful at increasing either 
consumption or sales of healthy foods like fruits and vegetables. The second objective was to 
analyze these groups of interventions based on the Social Ecological Framework and Social 
Cognitive Theory to explain the reasons for the success or failure of these interventions. Based on 
the predictions of the SEF and SCT and on the results of this study, the last objective was to 
develop a set of best practices for designing future interventions with the greatest chance of success 
at improving diets among residents of food deserts in the U.S. 
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Data Collection 
Searches were conducted on Google Scholar to identify food desert interventions to 
analyze in this thesis. Google Scholar was the chosen search engine because it pulls results from 
many different electronic databases including ScienceDirect, PubMed, and EBSCOhost. First, a 
list was made of all the search terms that would be used to gather articles. These search terms were 
selected because after becoming familiar with the food desert literature, it was clear that these were 
the most commonly attempted intervention types in the field. 
Next, searches were conducted for each exact phrase by putting it in quotations marks in 
the search box. Then, the quotations marks were removed to search articles for all the words in the 
phrase without needing to contain the exact phrase. For each phrase searched, the first five pages 
of the results on Google Scholar were looked through to identify articles to include in this literature 
review. Five pages was chosen as an arbitrary limit because at that point in each search, very few, 
if any, new articles met the criteria for inclusion. Phrases searched include:  
• Food desert intervention 
• Food desert natural experiment  
• Food desert health behavior change intervention  
• Food desert education intervention  
• Food desert solution  
• Food desert mobile market   
• Food desert corner store intervention  
• Food desert farmers market  
• Food desert farmers market intervention  
• Food desert farm stand intervention  
• Food desert farm stand  
• Supplemental assistance nutrition program intervention  
 
 To qualify for inclusion in this literature review, studies that appeared in these searches 
had to be implemented in food deserts, food swamps, with people in the Supplemental Nutrition 
Assistance Program, or with other low-income populations. It was decided upon to include 
interventions that otherwise met inclusion criteria but were implemented with low-income 
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populations in general rather than explicitly identified food deserts because there are still some 
issues with how to best conceptualize food deserts, and low-income populations are more likely to 
live in low-resource areas like food deserts than people of higher SES. 
The second criteria for inclusion was that studies had to either measure sales or 
consumption of healthy foods before and after an intervention. There were many closely related 
and interesting areas of study that had to be excluded from this review because they did not meet 
the specified inclusion criteria. Excluded studies included: 
• Studies that measured the healthfulness of different food environments 
• Studies that interviewed food desert residents about barriers to healthy eating 
• Studies of food insecurity but not consumption patterns 
• Articles that offered strategies for increasing availability of healthy foods but did 
not measure dietary changes of participants 
• Studies that measured health outcomes but did not measure changes in dietary 
intake; this is an essential area of study, however, the goal of this study is to first 
establish a greater consensus in the field about which intervention strategies are 
most effective at improving dietary intake to lead to better health outcomes  
• Healthy eating initiatives and interventions that otherwise met inclusion criteria but 
were conducted with populations other than those with low income 
 
A form of snowball sampling was also utilized to identify some of the studies ultimately 
included in this analysis. When articles were opened on certain databases such as Science Direct, 
articles on similar topics would be listed on the side of the web page. When these studies met the 
criteria for inclusion, they were added to the literature to review. In a few cases, articles included 
in the literature review were identified from the reference list of other articles, although this method 
was not systematically employed.  
There was no limit on when a study had to have been published in order to be included in 
this literature review. Food deserts became a burgeoning area of study in the 1990s, and 
consequently, literature on this topic has steadily increased since this time (Beaulac et al., 2009).  
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Additionally, no geographic limits were placed on what studies were included in this 
literature review. Although most of the interventions identified for inclusion took place in the U.S. 
in more than 10 states, because this study was primarily concerned with identifying what 
contributed to the overall effectiveness of food desert interventions, five studies were chosen to be 
included from the United Kingdom and one study from Canada that were identified by the terms 
searched during data collection and met criteria for inclusion. After all, the concept of “food 
desert” was conceived in the U.K., and three of the first natural experiments measuring the effects 
on diet of opening a new grocery store in a former food desert took place there (Wrigley, Warm, 
& Margetts, 2003; Cummins et al., 2005; and Cummins et al., 2008). 
 
Grouping 
After an article was identified on Google Scholar and it met all the inclusion criteria, it was 
added to a folder in Zotero created specifically for this project. After each article was added to 
Zotero, the PDF version of the article was downloaded and saved to the computer. Each 
downloaded article was then sorted into a folder based on which level of the Social Ecological 
Framework the intervention targeted. This was determined by reading about the intervention in the 
method section of each article. In order to be assigned to a level of the Social Ecological 
Framework, the intervention had to change something at that level during the intervention and then 
measure the effect of that change on either the sales or consumption of healthy foods like fruits 
and vegetables. For example, a federal policy that provides an incentive for purchases of F&V in 
farmers markets is an intervention at the public policy level, not the community level. This is 
because nothing about the environment of the farmers market changed; the policy affecting 
purchases at the farmers market changed. If the farmers market itself offered an incentive for 
purchasing fruits and vegetables, that would be considered a community-level intervention. 
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Interventions were categorized as multilevel if two or more main components of the 
intervention targeted different levels of the Social Ecological Framework. Multilevel interventions 
were grouped together in their own folder. 
 In each folder, articles were sorted into two further groups for analysis: successful or 
unsuccessful, based on what the researchers themselves concluded. Although some interventions 
may have achieved a greater magnitude or more lasting success at improving participants’ intake 
of healthy food, for purposes of this literature review, all articles were categorically classified as 
successful or unsuccessful. In all cases, for researchers to have concluded that the intervention was 
successful, there had to be a statistically significant increase in consumption or sales of healthy 
foods after the intervention. The results are presented in Table 1 and Figure 4 in the results section.  
 
Analysis 
Once all articles were sorted by intervention type and success, they had to be analyzed for 
what most likely accounted for their success. Constructs that were analyzed differed by 
intervention type. 
Individual-level components of multilevel interventions were analyzed with the single-
level individual interventions in the individual-level section of the discussion rather than waiting 
until the multilevel section to discuss them. Although all other components of multilevel 
interventions are analyzed in that section, this exception was made because change at the 
individual level is clearly necessary to change behavior, and it is easier to understand patterns that 
lead to success at this level with more examples to analyze. 
For individual-level interventions and the individual-level components of all multilevel 
interventions, it was most important to determine what aspects of the intervention contributed to 
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participants’ sense of self-efficacy and increased positive outcome expectations for healthy eating. 
These were the constructs chosen to be analyzed because Social Cognitive Theory predicts that for 
behavior to change, people must develop a sense of self-efficacy for and positive outcome 
expectations of engaging in that behavior. 
After reading the description of each individual-level intervention in the method section of 
all articles, it became clear that several common components were included in these types of 
education interventions that likely contributed to the development of self-efficacy and positive 
outcome expectations for healthy eating. They were: cooking demonstrations, cooking practice, 
in-class tastings, take-home recipe cards, and take-home meal kits. All individual-level 
interventions were sorted into an excel spreadsheet and a box was checked for each activity 
included in the intervention.  
A different set of constructs were analyzed to explain what led to an intervention’s success 
at the community level. In order to understand why some community-level interventions worked 
to change behavior and others did not, constructs from Social Cognitive Theory were once again 
employed. SCT posits that one of the three major areas of influence on human behavior are 
environmental factors, and so because these interventions took place at the community level, the 
environmental factors that the interventions targeted were examined.  
The articles included in this literature review as well as other literature in this field read for 
background knowledge overwhelmingly indicate that the most important environmental barriers 
to healthy eating are access and cost. Therefore, all community-level interventions were sorted 
into an excel spreadsheet and a box was checked for each barrier removed during the intervention.  
Although the primary focus was on which environmental barriers the community-level 
interventions removed to promote access to healthy food, one cognitive barrier to healthy eating – 
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beliefs about food preparation – was analyzed in addition to these two environmental barriers in 
order to provide a possible explanation for why intake of healthy food may not have increased in 
cases where interventions removed both access and cost barriers. 
The numerical results of these analyses and how they relate to the predictions of SCT are 
described in the discussion section. They are not presented numerically in the results section 
because it is necessary to state them in the discussion section in order to provide a more seamless 
explanation for the results. 
Policy level and multilevel interventions did not require additional excel spreadsheets to 
sort them by constructs targeted. They are discussed more generally in relation to the Social 
Ecological Framework and Social Cognitive Theory in their respective sections of the discussion.  
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Results 
Forty-five articles were identified through the searches on Google Scholar that met 
inclusion criteria. Table 1 below presents these results. Each article was assigned an identifying 
number that is used in Figure 4 and throughout the discussion section.  
Table 1. Articles included in the literature review sorted by  
level of the Social Ecological Framework and intervention type 
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After articles were sorted into Table 1, they were plotted visually in Figure 4, seen below. 
Every article from Table 1 is visually represented in Figure 4 by its identifying number assigned 
in the last column of Table 1. The text color of the number signals if the intervention was 
successful or not. Multilevel interventions are highlighted in green, and their assigned numbers 
appear at each level of the Social Ecological Framework that the intervention targeted. 
   
 
 
Figure 4. Illustration of articles sorted by level of Social Ecological Framework and success 
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Discussion 
In this section of the thesis, time is spent at each level of the Social Ecological Framework 
to discuss what types of interventions at that level succeeded at increasing sales or consumption 
of healthy foods like fruits and vegetables and which ones failed. Multilevel interventions are 
discussed at the end in a separate section. Throughout each section explanations are offered based 
on the Social Ecological Framework and/or Social Cognitive Theory for what might account for 
the success, or lack thereof, or certain types of interventions. 
This literature review was designed as a broad overview of the field of food desert 
intervention research, and consequently, not all interventions and categories are analyzed in detail, 
because that is not the objective of this thesis. The objective was to identify overarching patterns 
in the research and use these patterns to suggest guidelines for future intervention research in this 
area, which is what follows in the upcoming sections. 
 
Individual Level 
All seven of the multilevel interventions included individual-level components, and six of 
them were successful (numbers 39 – 44 in Figure 4). There were seven single-level individually-
based interventions, and five of them were successful (numbers 1 – 5 in Figure 4). 
Every level of society needs to change to better promote and encourage healthy eating. 
However, because eating is such a deeply ingrained behavior, unless people actively work on their 
beliefs and habits about eating on an individual, psychological level, their eating habits will not 
change (DiSalvo, 2017). Unless they are given a strong, sufficiently motivating reason to do 
otherwise, people will continue to eat what they prefer and are familiar with (Worsley, 2002). This 
is the role that individually-based interventions have to play in this field of study, and Social 
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Cognitive Theory is highly useful for developing individual-level interventions because of its 
widespread use in the field of health behavior due to its ability to explain the mechanisms that 
cause behavior. 
The Social Ecological Framework is most useful for understanding how factors at every 
level of society affect all behaviors, health-related or otherwise – it is less easily applied to 
understand what causes individual behavior to actually change. This is the point at which 
application of the Social Cognitive Theory is necessary to better understand what accounts for the 
success of certain individual-level interventions and not others.  
Social Cognitive Theory is a multi-faceted behavior change theory, but the single most 
important, validated, and widely used construct to emerge from it is self-efficacy (Glanz et al., 
2015). If someone does not have enough self-efficacy, which is the confidence to successfully 
engage in a certain health behavior, they will likely not do it. Additionally, if someone does not 
have positive outcome expectations of healthy eating, they are also less likely to do it.  
Application of Social Cognitive Theory 
Individual-Level Component of Multilevel Interventions: Rather than analyze all 14 
individual-level interventions to determine which specific set of factors (cognitive, behavioral, and 
environmental) these interventions targeted, only an intervention’s overall attempt and/or ability 
to increase self-efficacy and build positive outcome expectations are analyzed in this section. 
However, Figure 5 below demonstrates many of the relevant factors in each of these areas that 
inventions may target when aiming to increase healthy eating among people who live in food 
deserts.  
 
26 
 
 
Figure 5. Model of Social Cognitive Theory applied to healthy eating in food deserts 
 
Four of the six successful multilevel interventions explicitly state that an increase in 
participants’ self-efficacy is one of the targeted outcomes of the educational component of the 
intervention (numbers 41 – 44 in Figure 4). The goal of increasing self-efficacy for healthy eating 
was likely achieved through the chosen intervention strategies, as all six included activities to 
increase self-efficacy for healthy eating by increasing positive outcome expectations of doing so 
through social learning and practice. These activities included cooking demonstrations, cooking 
practice, in-class tastings, take-home recipe cards, and take-home meal kits. All six successful 
individual-level components of the multilevel interventions included at least two of these activities, 
and all but one included three or more.  
SCT predicts that these activities increased participants’ positive outcome expectations of 
and self-efficacy for healthy eating, and this is what accounts for their increase in consumption of 
healthy foods like fruits and vegetables after the intervention. 
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There was only one unsuccessful multilevel intervention (number 45) that included an 
individual-level component. The individual-level aspect of this intervention was more removed 
from participants than in the other multilevel interventions. Whereas the individual-level 
components of the other multilevel interventions were hands-on activities, Moran et al. (number 
45) sent weekly text message reminders to purchase healthy meal kits bundled throughout the store 
(the community-level component). SCT would predict that these text messages were not powerful 
enough to increase positive outcome expectations in the same way that classes, demonstrations, 
and tastings were able to in the other interventions. Additionally, because there were no 
demonstrations or cooking classes, participants could not increase their self-efficacy for cooking 
the healthy foods that were included in the meal kits by practicing the behavior, and this also likely 
accounts for the intervention’s lack of success at changing behavior. 
In all successful multilevel interventions with individual-level components, the other 
component – community-level or otherwise – no doubt contributed to participants’ increase in self-
efficacy to engage in healthier eating habits. However, what is most important to note in this 
section on individual-level interventions is the importance of increasing positive outcome 
expectations and self-efficacy during the educational, individual-level component of multilevel 
interventions, regardless of what other levels they target.  
Single-Level Individual Interventions: One of the five successful single-level individual 
interventions (number 2 in Figure 4) was only published in the journal as a longer version of an 
abstract and does not include a lengthy description of the intervention. Consequently, it cannot be 
determined how the intervention increased participants’ self-efficacy or positive outcome 
expectations, and if increases in these cognitive factors account for participants’ increased intake 
of healthy foods. 
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Of the four remaining successful single-level individual interventions, two of them 
(numbers 1 and 3 in Figure 4) explicitly state an objective to increase self-efficacy for cooking 
healthy foods. And like the individual-level components of the successful multilevel interventions, 
all the successful single-level individual interventions included at least three of the five following 
activities: cooking demonstrations, cooking practice, in-class tastings, take-home recipe cards, and 
take-home meal kits. These aspects of the intervention increased self-efficacy for and positive 
outcome expectations of healthy eating, which increased the likelihood of engaging in these 
behaviors after the intervention ended.  
Neither of the unsuccessful single-level individual interventions stated an increase in self-
efficacy as a goal of the program. Although both handed out recipe cards to participants as one of 
the intervention strategies, neither of them included any of the other activities mentioned above. 
All the successful single-level individual interventions that handed out recipe cards paired this 
with cooking demonstrations, cooking practice, or both. Recipe cards are not as useful if not paired 
with education on how to cook them.   
Including multiple activities designed to increase participants’ self-efficacy for and 
positive outcomes expectations of healthy eating are therefore crucial components for successful 
individual-level interventions.  
 
Interpersonal Level 
There were no interventions that targeted only the interpersonal level of the Social 
Ecological Framework. However, two of the seven multilevel interventions included interpersonal 
components in the design of their interventions, and they are discussed in that section.  
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Organizational Level 
There were no organizational-level interventions identified by the chosen search terms that 
met inclusion criteria. This literature review searched for and included only interventions 
implemented among low-income populations, and it is likely that many interventions in 
organizations like workplaces and schools take place among mixed-SES populations, and so were 
excluded from this study.  
For example, a great body of research exists on workplace healthy eating interventions 
(review articles of this literature include Mhurchu, Aston, & Jebb, 2010; Hutchinson & Wilson, 
2012). However, the articles reviewed either did not appear in any of the search results for the 
terms listed in the method section, or they did appear but did not meet inclusion criteria.  
Additionally, several popular press articles describe interventions in organizations like 
churches but they were not research-based, and so none of these types appeared in the results for 
terms searched. They would not have been included even if they had because they did not collect 
data on healthy food consumption before and after the intervention to determine if there was a 
statistically significant change (examples include Nania, 2019; Ford, 2019). 
Although change at every level of the Social Ecological Framework is necessary to 
facilitate increased intake of healthy foods among low-income populations, as of right now, this 
level is not the focal point for research-based single-level or multilevel interventions.  
 
Community Level 
The majority of interventions reviewed targeted the community level: 22 of 38 single-level 
interventions, and five of the seven multilevel interventions included a community-level 
component. Only the single-level community interventions are discussed in this section. 
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One of the main tenets of the Social Ecological Framework is that to most effectively 
change long-term individual behavior – the lowest level in the SEF – all other levels above it must 
also change to facilitate that behavior. Keeping this in mind, it is encouraging to know that many 
researchers in this field are investigating the effects of broader social change on individual 
behavior rather than relying on educational interventions that seek to change individual behavior 
without addressing the structures shaping it. Individual behavior is often a symptom of larger 
societal issues, which in this case is society’s general lack of value placed on healthy eating, 
especially for low-income populations. 
Natural Experiments 
There were nine interventions that are often referred to as a natural experiment: 
measuring study participants’ intake of healthy food before and after a grocery store opens in a 
former food desert. Natural experiments are classified as intervening on the community level 
because the introduction of a new grocery store is a change in the built environment, or part of the 
community (Glanz, 2016). Seven of these nine interventions (numbers 23 – 29 in Figure 4) failed 
to find an increase in consumption of healthy foods as a result of a new grocery store opening.  
There are several possible reasons for the general ineffectiveness of natural experiments. 
Opening a grocery store intervenes on the community level of the Social Ecological Framework 
by making healthy food more accessible for people in the area, but it does nothing to impact people 
at the individual level. Expecting people to change their eating habits on their own once they have 
obtained access to healthier foods is unrealistic and will only reasonably work for highly motivated 
individuals who want to eat healthier and for whom access is the only barrier.  
This is where a limitation of the Social Ecological Framework becomes clear. While this 
framework is immensely useful for conceptualizing the myriad factors that influence human 
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behavior and using this perspective to design interventions that target more than one of these 
factors, the SEF does not provide specific constructs for understanding why some interventions 
work at one level while others on the same level do not (Glanz, 2015). Social Cognitive Theory 
and the Social Ecological Framework therefore work as complements to each other in an incredibly 
useful way, because SCT can pick up the work at this point. In conceptualizing individual behavior, 
SCT posits that one of the three areas of influence are environmental factors. One way to 
understand why some community-level interventions work when others do not is to analyze which 
environmental barrier(s) to healthy eating the intervention removes.  
Application of Social Cognitive Theory: Although a few of the natural experiments 
(Cummins, Flint, & Matthews 2014; Dubowitz et. al, 2015) did find that residents’ perception of 
healthy food availability increased because of the new grocery store, there was not a corresponding 
increase in consumption of healthy foods because even with access to a grocery store, low-income 
individuals may face other environmental barriers to eating a healthy diet, the most important of 
which is cost.   
Evans et al. (2015) conducted focus groups with residents of low-income communities and 
they found that although participants had a high level of knowledge about healthy eating, they also 
reported that price was one of the most important factors affecting food purchasing decisions, and 
healthier foods were perceived as being more expensive and less satiating. As one participant 
noted, “I look at the asparagus and I realize that I can buy a big rib eye for the same price so I get 
the rib eye” (Evans et al., 2015).  
A group of researchers at Harvard conducted a meta-analysis of studies that included price 
data for healthier and unhealthier foods, and they found that eating a healthier diet only costs about 
$1.50 more per day per person than eating an unhealthier diet (Rao et al., 2013). This adds up to 
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about $550 more per person per year, which is a small price to pay for the savings in healthcare 
costs in the long run, but is a potential financial burden in the short-term, especially for low-income 
families with multiple people in the household. Regardless of access, price remains a significant 
barrier to healthy eating for many people.  
However, even if barriers at the community level like access and price are removed, there 
may be individual, psychological barriers still in place. In focus groups with residents of food 
deserts conducted by Whelan, Wrigley, Warm, & Cannings (2002), several participants reported 
that convenience was a major factor when deciding what to cook for their families, and as one 
participant reported, “It takes hours to prepare a decent meal, a healthy, decent, home-cooked 
meal”. Regardless of if someone has access to healthy, affordable food, if convenience is important 
to them and they do not believe that they can prepare it quickly, they are most likely not going to 
purchase it.  Similarly, Allcott, Diamond, Dubé, Handbury, Rahkovsky, & Schnell (2017) found 
that exposing low-income households to the same products and prices available to high-income 
households reduces nutritional inequality by only nine percent, while differences in demand 
account for the remaining 91 percent. Access is therefore necessary but not sufficient for behavior 
change. As the qualitative findings of Whelan et al. (2002) demonstrate, for dietary habits to 
change, in many cases, beliefs about cooking healthy food must also change. 
Community-level changes removing barriers to healthy eating including access and price 
must therefore be paired with individually-based education interventions that change beliefs about 
healthy eating for the greatest chance of success at cultivating healthier eating habits. 
Mobile Markets, Farmers Markets, & Corner Stores  
The biggest focus in this field for many years was advocating for grocery stores to open in 
food deserts. One of the difficulties of opening new grocery stores in food deserts is that they are 
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usually required to provide parking based on store square footage, nearly doubling the amount of 
land needed to open a store (Huffington Post, 2015). This is especially expensive and logistically 
difficult in densely populated urban areas. Additionally, new grocery stores that do open in food 
deserts often struggle to remain profitable and, in some cases, ultimately shut down (Huffington 
Post, 2015). In light of these challenges, and once it became clear after several failed natural 
experiments that access to healthy foods in grocery stores was not a silver bullet for solving 
nutritional inequality, other types of interventions in food deserts began to be implemented and 
measured. 
Although most of the natural experiments identified in this literature review were not 
effective at producing an increasing in healthy food intake, the other types of community-level 
interventions all demonstrated greater potential for changing behavior. 
The other common types of community-level interventions identified in the literature were 
changes in the food environment at corner stores, farmers markets, and mobile produce markets. 
Excluding multilevel interventions that included one of these components, 11 out of 13 corner 
store, mobile market, and farmers market interventions achieved some degree of success at either 
increasing sales of healthy foods like fruits and vegetables or increasing study participants’ 
consumption of healthy foods.  
Application of Social Cognitive Theory: In order to understand why these interventions 
were more successful than natural experiments it is necessary to analyze which barriers to healthy 
eating these community-level interventions removed. Two of the most important environmental 
barriers to healthy eating identified in the literature are access and price, and one of the most 
important cognitive factors discovered through qualitative research from Whelan et al. (2002) is 
beliefs about food preparation. All community-level interventions increase access to healthy foods, 
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but as demonstrated by the findings from natural experiments, access is necessary but not always 
sufficient for behavior change.  
Further analysis revealed that all six successful farmers market interventions (numbers 13 
– 18 in Figure 4) and one of the successful mobile markets (number 20) provided healthy food at 
discounted rates to relieve the burden of cost for intervention participants. The other successful 
mobile market (19) and two of the three successful corner store interventions (numbers 8 and 10) 
provided nutrition education pamphlets at check-out as part of the intervention strategy to increase 
knowledge of healthy food preparation. However, the two unsuccessful corner store interventions 
(numbers 11 and 12) also did this but the strategy did not work. 
More research is needed to determine what accounts for the success of some farmers 
markets, mobile markets, and corner store interventions rather than others. However, the results of 
this study suggest that off-setting the cost of healthy foods and simply providing something as 
simple as nutrition education pamphlets at check-out has the potential to increase consumption of 
healthy foods like fruits and vegetables. 
 
Public Policy Level 
Eight of nine interventions identified in this literature review that targeted public policy 
were successful at increasing the healthy food intake of study participants (numbers 30 – 37 in 
Figure 4). In order to understand why these interventions were successful, it is important to 
understand the specific program all nine of them targeted – policies that govern the Supplemental 
Nutrition Assistance Program. 
Supplemental Nutrition Assistance Program 
SNAP is the largest program in the domestic hunger safety net, as it offers nutrition 
assistance to millions of eligible, low-income individuals and families (USDA, 2018). Because 
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African Americans are more likely to be low-income individuals due to institutional racism, among 
SNAP users, white Americans are under-represented when compared to their percent of the 
American population as a whole, and African Americans are over-represented (USDA, 2017).  
Many grocery stores and even small corner stores throughout America accept SNAP 
benefits to purchase food from these stores. Unfortunately, healthy foods like F&V are not 
federally subsidized in SNAP. Many grants and programs have been tested to measure if subsidies 
of healthier foods in SNAP would increase consumption of these foods among SNAP users, and 
most have achieved slight to moderate degrees of success. However, there is no nationwide 
initiative to subsidize F&V consumption of SNAP recipients, even though these are likely to be 
people at the greatest structural disadvantage, health-wise, and would therefore benefit most from 
the incentive to eat healthier by subsidizing F&V purchases (Perkes, 2018). Although there is no 
federally standardized incentive for purchasing F&V with SNAP benefits, foods like soft drinks, 
candy, cookies, snack crackers, and ice cream can be bought using SNAP benefits with no penalty 
(USDA, 2018).  
In the absence of policy change at the federal level, several states and cities have 
implemented and tested their own SNAP interventions that incentivize the purchase of healthier 
foods like F&V, nine of which were included in this literature review, and eight of which were 
successful.  
Application of Social Cognitive Theory 
There are several reasons why interventions at the policy level are likely to be successful 
even in the absence of change at the other levels of society. One of the key features of public health 
as a field of study is right there in the name – its emphasis on the role of policies, laws, and 
procedures to protect and promote the health of the general public (McLeroy et al., 1988).  
36 
 
A powerful example of the dramatic effect that regulatory policies can have on the general 
population’s health is that improvements in public policy governing water supply, sanitation, 
housing, and food quality are estimated to have accounted for the majority of the decline in 
mortality that occurred in the U.S. between 1900-1973 (McKinlay & McKinlay, 1977).  
The major way that policies affect individual lives is through mediating structures in the 
community that bridge the gap between individuals and their overarching social environment 
(McLeroy et al., 1988). Although all public policy interventions included in this literature review 
targeted only that level (none were multilevel), all of them provided incentives for healthy eating, 
and all of them incentivized these healthy foods at community food retailers like grocery stores, 
supermarkets, and farmers markets. So, although these interventions were not technically 
multilevel, when SNAP users redeemed their benefits, they may have utilized a community 
resource that they previously had not been aware of or had not explored because they believed that 
they could not afford it. Consequently, due to mediating community structures, policy 
interventions may be experienced as multilevel interventions, which are more likely to be 
successful due to their impact on multiple levels of an individual’s environment. 
Additionally, the role of incentives in these interventions cannot be understated. Many low-
income families desire to eat healthier but price remains the most significant barrier to healthy 
eating after access has been obtained. If incentive policies remove or diminish this barrier, habits 
are more likely to change, as the results of these interventions demonstrate. Even among people 
who either do not like the taste of healthy foods or do not have much knowledge of how to cook 
with these foods, they are receiving SNAP benefits because they are struggling to buy enough 
groceries to feed themselves or their families; and so regardless of personal preference, any extra 
food is likely welcome. 
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Multilevel 
Several of the articles included in this literature review suggest that one of the future 
directions in the field of food desert intervention research should be to increase education on 
healthy eating or conduct cooking classes to teach people how to make healthy choices for 
themselves and their families. When discussing future directions in the study of food deserts, both 
the Cummins et al. (2014) and Dubowitz et al. (2015) research studies suggest implementing and 
measuring the effect of interventions that would help consumers bridge the gap between 
improvements in perception of food accessibility and actions leading to changes in consumption.  
Theoretical Applications 
Six of the seven multilevel interventions (numbers 39 – 44 in Figure 4) identified in the 
literature review found an increase in healthy food consumption after the intervention. Of these 
six, four (numbers 39, 41, 42, and 44 in Figure 4) followed up on the suggestion of the two studies 
referenced above and paired educational interventions at the individual level with changes to the 
food environment at the community level. The self-efficacy and positive outcome expectations 
gained in the educational component of these interventions gave participants the tools they needed 
to make healthier choices in the broader community at the same time that something at the 
community level also changed to encourage and facilitate healthier eating. 
Three of these four interventions (numbers 39, 41, and 42) offered farmers market or 
mobile market purchase incentives to study participants. Healthy eating incentives are a powerful 
tool because cost remains one of the most significant barriers to healthy eating for many low-
income families. The last successful intervention in this sub-set, number 44, implemented an 
education intervention in a former food desert among participants who now had access to healthy 
foods at a nearby grocery store. This intervention provides preliminary support for the idea that 
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new grocery stores in food deserts can improve residents’ healthy food intake when paired with an 
individual-level education intervention. 
The other two multilevel interventions (numbers 40 and 43) were likely successful at 
producing positive dietary change because although there were no changes in the broader 
community food environment, they targeted the interpersonal level as well as the individual level. 
Participants’ self-efficacy for and positive outcome expectations of healthy eating were increased 
through the individual-level activities; and because food is deeply social by nature, the partnership 
and accountability gained through the interpersonal component of the intervention ultimately 
facilitated participants’ behavior change (Fisher, Boothroyd, & Velicer, 2017). 
The only unsuccessful multilevel intervention targeted the individual and community 
levels (number 45 in Figure 4). This intervention was more removed from participants than the 
other four successful multilevel interventions that targeted these levels (numbers 39, 41, 42, and 
44). Whereas these four all paired community-level changes to the food environment with hands-
on educational interventions, Moran et al. (2019) paired text message reminders with healthy meal 
kits bundled throughout the store (number 45 in Figure 4). Because there was no cooking class or 
healthy food tasting to increase positive outcome expectations and self-efficacy at the individual 
level, there was no subsequent increase in purchases of the healthy meal kits promoted at the 
community level. 
There is a growing shift in health research toward recognizing the importance of, and need 
for, multilevel interventions to change health behavior (Trickett & Beehler, 2013). The findings of 
this literature review support the main prediction of the Social Ecological Framework that 
multilevel interventions should be the most effective at changing health behavior because they 
target multiple areas of society that work together to influence individual behavior. It is impossible 
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to determine in this literature review what intervention components account for the greatest amount 
of change in behavior, but that is also not the goal of multilevel intervention research.  
Researchers who implement and test multilevel interventions are leading the shift in health 
research away from individual-level interventions because although these can be very effective 
and are important for understanding the psychological mechanisms that actually cause people to 
change their behavior, individual behavior does not occur in a vacuum. When it comes to large-
scale societal issues such as the existence of food deserts, they fail to address the full scope of the 
problem. Since influences at each level of society affect individual behavior, to cause an increase 
in long-term healthy food intake, multilevel interventions must be designed and tested to target all 
levels of society. This will allow researchers to determine the changes at each level that combine 
to produce the most effective multilevel interventions. Multilevel interventions give researchers, 
community members, and policymakers the opportunity to more effectively address the 
complexities and various sources of health inequities in society today (Trickett & Beehler, 2013).  
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Conclusion 
Limitations 
Like all studies, the current study is not without its limitations. There is a strong possibility 
that there were other interventions tested at all levels of the Social Ecological Framework that were 
ineffective; but because there is a publication bias for publishing studies that found statistically 
significant results, interventions that were tested but did not achieve statistically significant 
findings may have never been published. If studies like this exist and they had been published, the 
findings of this literature review may have been different. However, all review articles suffer from 
this same limitation, as there is no way of knowing how many unpublished studies exist. 
Additionally, this study is a literature review, not a systematic review. Because this was 
written to fulfill the requirements for a graduate school thesis, there was not enough time or 
resources to be able to conduct a systematic review of all the possible literature on this topic. 
Consequently, there are likely articles that would have met inclusion criteria for this review that 
simply were not found due to the lack of time and resources. However, Google Scholar was chosen 
as the preferred search engine for this literature review because it pulls search results from many 
other online databases. Even if there had been enough time and resources to conduct all the search 
phrases on multiple databases, it is likely that many of the same articles would have been 
discovered that were ultimately selected for inclusion from searching only Google Scholar. 
A common limitation of quantitative research is the reliance on self-report data to measure 
change in attitudes, beliefs, or behaviors, and most of the studies included in this literature review 
utilized self-report data survey to determine if intervention participants increased their 
consumption of healthy foods. The issue with self-reporting is that respondents may suffer from 
the social desirability bias, which occurs when respondents answer questions in way that they 
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believe the researchers will view favorably, thus potentially biasing the results of the study. 
Fortunately, because this is such a common limitation of survey research, researchers have 
developed many methods that are frequently implemented to prevent this bias from skewing 
results, and it is likely that most studies included in this review employed these methods during 
data analysis. 
Another possible area of weakness is that this study grouped interventions categorically; 
they were either classified as successful or unsuccessful. There was no gradient of success based 
on magnitude of behavior change or how long study participants maintained positive behavior 
change. Consequently, two articles both classified as successful and treated the same throughout 
this thesis may in fact have achieved two very different amounts of success. However, that was 
not what this study set out to do. The goal of this study was to identify overarching patterns in the 
research, and so it would have been contrary to this goal to create even more sub-groups for 
analysis. 
Lastly, because this was a graduate thesis, there was only one person involved in 
conducting this study. Consequently, inter-rater reliability could not be determined, and so there 
is no way of knowing if someone else would have sorted and analyzed the articles the same way. 
To combat this limitation, great care was taken to pre-specify the inclusion criteria before the data 
collection phase. After all articles were selected, downloaded, and sorted, they were double and 
triple checked for meeting all inclusion criteria, and to confirm that they were sorted as well as 
possible based on levels intervened and success. If any study was found during the sorting process 
that did not meet inclusion criteria, it was sorted into a separate folder for excluded studies.   
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Implications for Future Work 
Based on the results of the literature review of healthy eating interventions in food deserts 
and among other low-income populations, this thesis recommends several best practices for 
future work in this field. 
1. Individual-level education interventions are most effective if they are based on a health 
behavior change theory, preferably Social Cognitive Theory because of its widespread 
acceptance, use, and effectiveness in the field of health behavior. Self-efficacy and 
positive outcome expectations are the two most important cognitive constructs to target 
during individual-level interventions because without sufficient levels of both 
constructs, behavior is very unlikely to change. Even with increased knowledge gained 
from education, without the confidence to successfully enact a behavior and an 
expectation of benefiting from the behavior in some way, people are unlikely to engage 
in that behavior.  
2. An effective way to increase self-efficacy for and positive outcome expectations of 
healthy eating in individual-level, education interventions is to include as many of the 
following activities as is feasible: Cooking demonstrations, cooking practice, tastings, 
recipe cards, and take-home food kits.   
3. There must be a shift away from research that measures the effects of grocery stores on 
diet in former food deserts; these studies were very important in the beginning of 
research in this field to investigate the assumption that once people in former food 
deserts had access to healthy foods, they would begin to eat healthier. The results of 
this literature review strongly indicate that they do not, and that this is not an effective 
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way to improve the diets of people in food deserts without also addressing other barriers 
to healthy eating such as cost and personal beliefs about eating healthy foods. 
4. There is less research on the effects of other community-level interventions, including 
farmers markets, mobile markets, and corner stores on the healthy food intake of people 
in food deserts. Each of these three types of community-level interventions included in 
the literature review showed greater potential for improving the diets of residents of 
food deserts than opening a new grocery store because these interventions often offered 
healthy foods at discounted rates to low-income populations. More research is needed 
on these types of interventions to determine the overall effectiveness of these types of 
community-level interventions, and to better understand the reasons for their success.  
5. Multilevel interventions that paired individual-level education with community-level 
improvements in food access and healthy eating incentives were found to be very 
effective. Researchers in this field may benefit from bearing this in mind when 
designing future multilevel interventions.  
6. The results of this literature review indicate that access, cost, and beliefs about healthy 
food preparation are the three most important factors that affect consumption of healthy 
foods. However, more research is needed to corroborate these findings.   
7. In order to actually improve the eating habits of not only people who live in food 
deserts, but all people everywhere, there needs to be a societal shift away from 
researching the effects of temporary interventions, and toward permanent changes at 
each level of the Social Ecological Framework. For this to happen, eating healthy foods 
like fruits, vegetables, and whole grains must become an urgent priority in the U.S. and 
elsewhere to improve overall public health and well-being. 
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Final Statement 
Food is one of the most common denominators of the lives of all people at all times in 
human history. It is one of the most central components of all places, cultures, and relationships. 
Michael Pollan, a prominent food activist, puts it this way in his book In Defense of Food: An 
Eater’s Manifesto (2008): “The shared meal elevates eating from a mechanical process of fueling 
the body to a ritual of family and community, from the mere animal biology to an act of culture” 
(p. 193). 
All bodies require regular sustenance to not only survive, but the right kinds of food can 
also help everyone to thrive. Eating a healthy diet is linked to a wide variety of positive health 
outcomes – better mental health, a reduced risk of cancer and other chronic diseases, and a longer 
life span (Kaur & Kapoor, 2001). Unfortunately, due to intergenerational poverty and institutional 
racism, access to, ability to afford, and education about healthy foods that can provide these many 
benefits is deeply unequal. Fighting for social justice has been on the rise in recent decades, 
especially among the younger generations, and food justice is its own movement within this larger 
fight (Alkon & Agyeman, 2011).  
There has been an increasing amount of research on food deserts in the U.S. and other 
developed countries in recent years. As more information on this issue has been gathered and 
contributed to a better understanding of the problem, many interventions have been implemented 
and tested in food deserts and other low-income areas to begin to address the growing issue of 
nutritional inequality by race and class. While many types of interventions have been tested, there 
have not been any systematic or literature reviews of these interventions to not only analyze which 
types of interventions were successful and which ones were not, but to attempt to answer the 
question of why they did or did not work.  
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This study addresses that gap in the literature by starting a conversation about what types 
of interventions work in this field, which ones do not, and the reasons for their success or lack 
thereof. This study also adds to the literature on how to apply the Social Ecological Framework 
and Social Cognitive Theory to complex public health issues like food deserts. 
It is essential that researchers start doing more of this type of analysis so that valuable 
research time and funding is not wasted on interventions that are unlikely to be successful. Instead, 
all areas of society must be equipped to devote more time and resources to interventions and lasting 
structural changes that are most likely to be successful in slowing closing the nutrition gap so that 
all people have a truly equal opportunity and ability to live long, happy, healthy lives. 
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